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Q Variability and Selecticn of .Mlicroorganisms'

- A. imsccnieski

The history of microbiolcgy reminds us that the variability of
nicroorganisms had already dravmn the attentiin of resoarchers who
created microbiology. Noverte less, in the following years study
Was azoplied especially to the morpholo-ical aspect, descriptive of
the problem.

Researchers have interested :hemselves very little vath the-
valua 'le practical properties of nicrob:s, wn.ch is why we have very
little today on the theory of selection n ? mX rohes. Achiovements
in plant selection are incomparably superior in zhis respect. However,
the greater practical value of microbes incites t eoretical research
on variability of miuroorganisms.

The specific structure of the bact.-al cell is related to
the r-o Ia of heredity and variabii-t of microbes.

For sixty years the nucleus or chromosomes of the bacterial
cell were described as being isolated morphological formations.

New., these discoveries are not corninmed by the follming.
For the last fifteen years attenti.on has been drava by the worksQf Robinow and certain of his adopts (Bisset and others). Robinow
discovers the nucleus of bacteria and describes their div.siai.
Minute verification of the data of Robinow leads us to make the
'following corclu sionst

1. The forms which he took for nucleii are polsr grains
situated at the poles of the cell (fig.l). After stainin- by the
Giemsa method the cell and the polar :rains swell greatly, the latter
are moved toward the center ot the cell (f.g 1)

2. Swlling re marked at the extremities of the cell,

variation of distance existing bot-men the enlarged polar corpuscles,
all this imitates differen't sta-es of the division of nucleus and cell.
(fig 2)

3 The phenmenon of . of the polar grains is produced
when the bacteria are stained by the Giemsa method; on the other hand,
proceeding by other mrthods of staining, this phenomenon is no lnger
produced. That is why the livin- cells or those stained by other
methods have no "nucleus".

4. Corsequently, the bacterial nucleus of Robinow are cnly
an artefact.
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1,1s s- c. I)y t he i rc a r ch 1 I s v c - ic ahc i st s 'b acc ea a re
very rich in t:.-tyornucleic acid. i1' thids lazhtcr wer cnc0trated
in ono point, the nucleus of the celIl would be visible under weak
magnification. Inra!ity, the nuclear substahe-e is diffused thrc .:h
the whole cell, which is t:hy bacteria should be considered as cellular
or-misms wi'zh relativey rimitive or;misation. Their existence is
one of the proofs of evolution of the - l . Bctoria being caable
of inhritin, thoir.cha-actors in the absence of chromosomcs prover
that the whole cell is "bearer" of horrditary charactor. That dcmonctrates
besides the possibility of oonserving over' a lon; pericd of time the
val'zble p.-tical prop-oties -of microbial cultures.

Controlled Variability

The -vriability of cranisms in general and that of
microor[ranimz in particular depends on their development in the
conditiams of inhabitual life. 0ranisms acquire new properti.c
enu~rc.-., oorrasyondin; tu'new cndItions of existence. The disc>lp!s
of I.I. etohnikov have demnstrated in their works that thro-,]h
successive passages on culture media with growing concentrations cf
antiseptics, one can form races of bacteria resistant to these
antiseptics. 'While cutivating yeasts on media containing antiseptics
(cetylpyridinium bromide) N G. Verbina obtained ( "w-e -i.'
cultures more resistant to this antiseptic than the initial form.
In our laboratory L.G. Lo-uinova while cultivating yeasts Saccharomyces
corevisiae at progressively increasing tempraturs, obtained thermophilic

,yeast which fermcnt carbohydrates of must at 40 .- lthou:h the ori-inal
yea~sts scarcely multiply at this -temperatu X *

This adaptation to elevated temper res has modified the
type of development of the yeasts. They aecquire characteristics very
different fram their initial form: their cells. become much smaller,
'their biochemical activity'becomes more intense, giving more alcohol
per unit of weiGht (dry); etc.

Still: the most interesting fact from the theoretical point
of view is vat the adaptation of yeasts to a hir-her emperature
modifies the tempo of their growth.

From figure 5 it is evident that these yeast& multiply mcre
rapidly at high temperature than the original yeasts at 300. Aks We
established earlier, one of the particular characteristics of the
thermophiles lies in the fact that they multiply more rapidly than
mesophiles.

A3 to the thermophiles, all their processes are m~e
intense and ranid, for they are unfolded at a hi-lihr tempertture; thxt
concerns especially the rapidity of multiplication. The process of
formaticn of thermobhiles in nature has, then, been successfully
reconstructed experimentally in the laboratory ard it has been
demonstrated that the prccoss is followed by the appearance in the

metabolism of microbes of specific characteristics for therr.oph:2es.
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It is incont stiable at present that .hile c.ntrollin-
variability, one can ou&ain races of microbee resistant to no mattcr what
physical and chemical factor. Thus, in.the Soviet Unic. there have
been obtained'cultures of microbes resi stant to different antibictics,
cultures of yeasts standing stron. concetrations oi cmrbohydrates,
alcholol, acids, etc. One can readily obtain roots of mold cr of yeasts
resistant to different antiSept.cs, these races provoke fermentation
of modia c ntaining nnt.ise tics and do not urorro from this the
unfavorabo actim of bacteria.

fHowevor, although we easily obtain forms resistsnt to physi al
ond chemical factors, we cannot yet sufficiently control the meta:olism
of microbes to be able to modify the hole microbial character pres nting
a prautical interest. We kncw that cultivating; bacteria in media .ith
concentrations of certain vitamins, successively diminished, one can
succeed in creatin ; forms yynthetizin, these vritamins and no longer
in need of rece.vin, them rcady-ande. Even z.t-hle modifyfint the ccmposition

of th n-otritivi mcdi;u we can obtain certain hydrolases prodLced by
the yeasts; maltases, galactases etc. Nevortheless, using only in-
complete data, we ca-ot at present strCnSthen, in h-e desired sense,
the formentive activity of microces, their faculty of synthetizin4
fats, etc. Research to be undertaken in the inx.iodiaite future
should discover ccnditicns which will rcrm±t activatin- the necessary
functicns. 11he practical ran! e of controlled variability is irumense.
This method has resulted in the creation of yeasts resistant to alcohol,
bacteria whose existence deends or. streptomycin and which -eveal the

presence of this antibiotic, and numerous other races of microbes, having
found application in different branches of irustry. The controlled
modification of hereditary characteristics of microbes is the principalI method of selection of microorganisms.

* On the correlation between physiological and
morpholo.-ical modificatiors

It is evident to all microbiologists that the exterior form
of the colony, the character of gro.th on different nutritive modia etc.
depends on the mtabolism of the microbes and,.constitutes their expression.

The metabolism is primary, since all modificaticn of the
morphology of microorganisms has a secondary cracteristic, for

.morpholo-y insofar as united to the Punction, can be considered only as
a c.seouen c of -h...o-.o.a'L :mudificaticas. For yeats we have studied

in our laboratory the correlative variability, that is, the
physiolo-ioal characteristics of variants of microorsanisms which
m morpholcgically differ frcm the initial form. It has been stablished
ir , mar-Ucular that the rou.h forms, as shovn in fi-. 6 of

Q
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Z, icilitm -'""2 sc-- -, form t- o as much . conic aod i;. 7)
-U.t:.ri.-i'ir-.ooth fonai of -. m,*iLncn. The rcxu.,h races'of Azpcr;illus

niger cbtinred orri.cn tally g-v prcof of very proncuncod variabililty
in f£racntive -Ability. As fi:. 8 proves, t!.% appearance of these formas
it vey diflerent. Tho rough forms g.ve off amylases and proteases
more n-ctiv e tin the original smooth forms, ds ei. S irdica-cs.

The ferioentive activity of variants increasez by unit of
ght (dry), in consequence, this incrtaso c-it-ld not ;o oxplained by

a D=s grprtlh oI' cultures..
- Ono obsersVeS a considerable differe.ce in morphology, the

"ta,olism of rough and smooth races of Acetobacter suboxydns (fit. 10)

One can selcct from among the rough races of Acetobactor
iszuboxyln s tress xvlich multiply more intene-ly 4hn thr- smooth initial
foi fig. i and theii cultures qxydize sorbitol more thi theiniioa snooth form. General laws have- also been established for spore-
- : ear. aceria In particular- the typical smooth varients oC

S- Bad msentericus multiply -bette i than the initial smooth 1 orms, as
shovn in fi,. 12. One 0ould multL ly examples of the modification
of ruta"wo!ism of micro'nes which entails changes- in the morphology of
colonies-and cells.- Fom considerable: resoarch we can formulate the

X olloving g ehera 1 conlus ion~s a

r C- 1) - i)-Modificatin O fthe metabolism of microbes entails
:K> -i--rphloical chaiu'. .As example one can cite the "creation of rough

forms of microbes which- cntrary to-the theory of dissociation, can
be biociiiicall more Active.

2) The formatic. of .rough variants is not linked, as the
- microbialn ;heory of diseclat ion peesumes, to ;he passing of one phase

in the-evolut iocnary cycle of the microbe, but preients a specific cabse
-:-_- /•of'Tariabi-!ity

-- - 3).Raugh races formed are not identical and may have different

'biological properties -. --In particular they maqy have reduced

biochemical activity. However, as it appears frcmr experimental research

and from the data of viriters, ae can toct among the rough forms
races-with increased biochemical activity ins ofar as it ccmoerns the
living mass, the facility of oxidation, formation of ferments and
antibiotics etc. These forms of more intense activity have not been

reveiled.onexaminirS a large number of initial smooth stock.

4) Selection of valuable races for practice can also 6e
'-realized on the basis of exterior morphological character stics,
which is an unquestionable interest in the selection of microorganisms.

j it goes wthout saying that hfter the selection, one must proceed to
a larger study of the metabolism of m iro ,es.
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